Introduction

48
The thermal environment, especially the frequency, intensity and duration of low- Insects have successfully colonised the complete range of terrestrial environments, 71 including polar and alpine habitats where they experience sub-zero conditions (Sømme 1995) . acclimation (14 days at 19°C followed by six days at 5°C) and rapid cold hardening (20 days at
88
19°C followed by 1 h at 0°C) (Vesala et al. 2012) . Using a phylogenetic framework to 89 investigate inter-and intra-specific variation in cold-induced transcription in closely-related 90 species and populations inhabiting different thermal environments will increase our 91 understanding of how cold-tolerance varies across the geographic range of a species and whether 92 there is variation in this response which could be driven by divergent selection.
93
We hypothesise that species with poor dispersal ability are likely to have strong 94 phylogeographic structure, and locally-adapted responses to environmental stress may evolve if 95 this structure overlies significant variation in environmental conditions. Apterous (wingless)
96
New Zealand stick insects from the genus Micrarchus Carl (Carl 1913 Table S1 ). The nominate M. hystriculeus (Westwood 1859) 130 has the broadest geographical distribution (Fig. 1) Table S1 ). These two allopatric populations are separated 172 by 176 km, much of which is comprised of low elevation forest, in which this species is absent. and held at 21°C for a one hour recovery, at which point insects were snap frozen and all 186 samples stored at -80°C prior to RNA extraction. All insects survived the treatments and were 187 moving in a coordinated fashion prior to snap freezing. Archive (SRA). An average of 9.8 million reads (range: 6.6-13.2 million reads) were generated 278 for each library ( of top-matches overlapping among the three assemblies (Fig. S1 ). The distribution of high level
284
GO terms from the SwissProt BLASTx matches was extremely similar among the three 285 assemblies (Fig. S2) . the SNP data identified three separate clusters that corresponded to the three populations (Fig. 3) .
312
The first principle component explained 26.2% of the variation in the data and separates both M. between different values of K (2-6). K = 3 clearly separates the three populations (Fig. 3) threshold = < 1e -10 ) with differentially-expressed genes identified in other populations (Fig. 4) .
335
Cold-responsive unigenes that did overlap between populations were regulated in similar and 336 opposing directions ( Fig. 4 ; Full details of correspondence between differentially-regulated cold-337 responsive transcripts in Table S5 ). No unigene was universally up-regulated, or universally 338 down-regulated as a result of cold-shock in all three populations. To validate the RNA-Seq results and to further explore geographical patterns of 350 differential expression, expression was also measured in a subset of six genes (Table S2) RNA-Seq and qPCR results for the biological replicates (P-value < 0.009; Fig. 5, Fig. S5 with location-specific transcriptional responses to low temperature exposure.
378
Genetic divergence and introgression among Micrarchus species and populations
379
Our phylogeographic data clearly show strong differentiation of the nuclear genomes of 
Cold-induced changes to transcription in Micrarchus
397
The de novo assembled transcriptomes of the three Micrarchus populations were broadly However, a majority of other differentially expressed unigenes are population-specific. These M. Table S1 and Fig. S3 . Sites used for RNA-Seq and qPCR are named. Table S1 and Fig. S4 . BLASTx match only the match with the highest E-value was used. 
